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Another first bath to which the fluo,ride and 
silicon carbide may be added to corne within 
above rroportions of these chemica]s is comprised 
of potassium chloride 42½%, sodium chloride 
55 /2 % and sodium fiuoride 2 %, the initial so dium 
fluoride percentage being raised by additional 
aïnounts of this compound. This bath is oper- 
able between 1300°: '. and 1700 ° '. 
Another flrst bath may consist of potassium 
chloride 30%, sodium chloride 25%, soda ash 
35/2% and sodium fiuoride 91/2%, to which is 
added silicon carbide within the range set forth 
above. This bath is operable between 1300 ° F. 
and 1700 ° '. 
Another first bath may be formed of sodium 
chloride 14/2%, calcium chloride 21/2%, potas- 
sium chloride 25% and barium chloride 39%, to 
which is added the fluoride and silicon carbide 
in the ranges above set forth. This bath is oper- 
able between 105(1 ° F. and 1500 ° F. 
A still further first bath may be comprised of 
barium chloride 7%, sodium chloride 5½% and 
calcium chloride 16½%, to which is added sfli- 
con carbide within the range above specified. 
This bath is operable between 1450 ° F. and 
2000 ° F. 
Thë flrst bath is mantained in molten state 
af a fixed temperature, !oreferably in an electric 
elecrode furnace, the temperature being selected 
in accordance with the treatment desired. If it 
is desired to descale and harden or temper a fer- 
tous metal in a single process, the temperature 
selected will be above the critical range of the 
metal, while if mere descaling and annealing is 
desired the temperature will be below the critical 
temperature for the metaL 
In carrying out the process a metal pari is im- 
mersed iri the bth until if attains he temper- 
atzu-e of ttié bath and until the oxide scale has 
been .attacked by the bath, which may be as 
long as half an hour. It is then  removed from 
the bath and immersed in a second bath with- 
out substantial loss of temperature to the metal 
part. The effect of the inclusion of any of the 
fiuoride compounds above mentioned together 
with Silicon carbide to any of the baths above 
set forth is to react with any scale on the sur- 
face of the metal part. This action is. probably 
.principally caused by action of the fiuoride 
though this action is enhanced by the silicon 
.... carbide. : he action of the silicon carbide is be- 
i]lëved t0 be argelF in the productien of carbon 
monoxide in smaïï quantities on the surface of 
the m'eal W_hich tends o imechanically loosen 
the sca]ë 

This invention relates fo the descaling of metal 
parts by the use of one or more molten salt baths, 
with or  without an attendant change in the phys- 
ical properties Of the parts so treated, and to the 
molten salt baths used. The temperature 
which the descaling is performed is varied de- 
pendent upon the chemical composition of the 
bath and of the parts to be treated, and whether 
mei'e descaiing or descaling together with hard- 
ëningoï anne aling is dësired. 
This. application is a continuaion in pari of 
my application Serial Number 500,645, iïled 
gust 31, 1943, which matured into 'P'atent 2,431,- 
479, date November 25, 1947. 
Metal parts, particularly ferrous parts, are sub- 
ject fo the formation of an oxide scale laYer ai 
elevated temperatures. This layer is often forrned 
during an initial heat treatment or welding of 
such parts and is usually tightly adherent fo the 
parts. 'Scale must be removed from the parts if 
a bright finish is to be secured or if the parts are 
to besubsequently plated. This layer of scale 
may be removed by various chemical processés 
such as pickling baths, which also attack the 
metal somewhat, or  bY the b#ight tempering salt 
bath disclosed in my copending application, Serial 
Number 430,716, filed February 13, 1942, which 
matured into Patent 2,426773, dated September 
2,: 1947.. 
Thë present invention çelates tça descaling 
process and composition in which the initial or 
first bath is comprise enirely or principally of 
chïorides of he alkali an d alkaline earth metals 
tògether with 2% to 10% fiuoride of sodium, po- 
tassium or barium and Ç2% ço:5% of silicon car, 
bide. Sodium fiuoride is preferable due to its 
c0mparatively lower cost..: 
Such abath is neutral in that itwill hot tend 
0 matëially alter the carbon content of various 
ferrous parts placed therein. The bath will, how- 
ever, atta'ck any metal oxide, paint or lacquer 
present on the. work without effecting the metal 
itse]f. The oxide sca]e is loosened by this bath 
and principally becomes detached from lhe work 
during a final water quench. The process is use-. 
ful in thedescaling of ferrous metals and nickel 
and copper anc} their a]loys. .... 
 ,The first :salt bath of this proçess, operable be- 
tween 1100 ° F. and 1600 ° F., maFc0mprise..s0da 
ash .45%, potassium ch!oride:44%, and sodium 
chloride 11% :t0 which is ïdded 2% o 10%of 
fluoride of sodium, potassium or barim ahd  % 
to 5% ilico: daide, prefëably in the amount 
of abouf «5% s}sdïUm-fiUOrCë nd äbhf 2%i'sili- 
con carbide . :   
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A further and perhaps principal descaling ef- 
fect of silicon carbide in conjunction with the 
fiuoride content of the bath is» without doubt, 
similar fo the use of chlorides as discussed in 
Patent No. 2,'188,063, issued fo Haig Solakian on 
January 23, 1940, for a case hardening compo- 
sition. In this carburizing or case hardening 
bath the fiuorides act as a stabilizer fo reduce 
the rate ai which sodium cyanide is oxidized in 
reaction with air. Inasmuch as the fiuoride acts 
as a stabilizer for carbon monoxide and nitro- 
gen, if is presented that if acts in the saine man- 
ner for stabilizing silicon carbide upon ifs re- 
lease of carbon monoxide, in conjunction with 
the other elements of the bath which react fo 
promote reduction of scale. 
It has been round that when two media of rec- 
tification are used, namely, boric acid in con- 
junction with silicon carbide, the effect of boric 
acid is slight ai high temperatures, whereas sili- 
con carbide may be added in any quantity with- 
in reason regard]ess of temperature. The prob- 
able conclusion as fo the lesser effect of boric 
acid ai higher temperatures in relation fo the 
effect of silicon carbide af such temperatures is 
possibly higher absorption properties of the an- 
nealing or heat treating bath and greater as- 
similation of metallic oxides than af lower tem- 
peratures. 
Silicon carbide presumably is as heavy and 
probably heavier than metal]ic oxides encoun- 
tered in the bath. Sodium silicate formed by the 
reaction of silicon carbide with alkali reaction 
products is heavier than the bath and tends fo 
settle fo the bottom, cleaning the bath. This 
and the above or basic suppositions cover past 
experience which, however, cannot be conclu- 
sively checked by actual chemical test of the 
sludge formed in the bottom of the bath or by 
changes in melting point of the original com- 
pound, primarily, there seems fo be a combined 
effect of the fluoride and the silicon carbide, and 
probably some of this combined effect of the ma- 
terials is reactive on the surface of the metals 
before quenching. 
The second salt bath used in this descaling 
process comprises af least 60% zinc chloride 
gether with alkali and alkaline earth metal chlo- 
ride, which is operated ai a temperature be- 
tween 900 ° F. and 1100 ° F. The temperature of 
this bath is below the critical temperature of 
the ferrous parts immersed therein and the bath 
may be used af that temperature as a quenching 
bath on austenitic stainless steels which are de- 
scaled ai the high temperature. 
Where work is fo be descaled af the normaliz- 
ing Or annea]ing temperature, if the vork is first 
introduced into an intermediate salt bath af a 
temperature from 1450 ° fo 100 °, if is then trans- 
ferred into-abath of the saine chemical com- 
position af the critical point of the steel and 
later transferred fo the zinc chloride compo- 
sition bath operated between 900 ° F. and 1100 ° F. 
This bath is particularly important when the 
 w0rk is tobe descaled and annealed af the criti- 
cal temperature of the steel, which is approxi- 
mately 1350 ° F., for af 1100 ° F., the zinc chlo- 
ride çomPosition is highly reactive with metal 
oxides. Ai the temperature of 1100 ° F., a 60% 
zinc. ch!oride bath. together with sodium and po- 
tassium chloride will eat through a %" plain 
steel wall in about-two fo three months, indi- 
cating the aflïnity of this composition for metal- 
lic iron and, therefore, ifs greater reaction on 
the oxides. 

The parts are usually retained in the varioU 
component baths for definite intervals. For ex- 
ample, in the 1350 ° F. or high temperature bath, 
from rive fo thirty minutes are required. The 
,5 saine rime cycle may be used in the bath operat- 
ing ai from 900 ° F. fo 1100» F. 
After the parts bave been held in the bath at 
900 ° F. fo 1100 ° F. for the standard interval of 
rime, they are withdrawn and immediately 
], quenched in water. This water quench removes 
the scale by explosion of the salt and whatever 
residue of scale is left behind, and produces a 
bright fmish on the work so processed. Removal 
of the scale in the final cuench is accomplished 
15 by the reduction of the scale in the high tem- 
perature and quenching baths, the scale having 
been already loosened or removed in part in these 
baths before the water quench so that the steam 
formed on the sur.face of the metal during the 
OE0 water quench forces the scale from the metal, 
thus completing the cleaning operation. 
The use of small quantifies of boric acid in con- 
junction with the sflicon carbide is fo aid in 
settling out the metallic oxides by formation of a 
o_5 sludge. In general, boric acid is not considered 
fo be of aid in the descaling operation except in 
the settling out of metallic oxides present which 
tend fo contaminate the bath. This sludge which 
settles fo the bottom of the pot may be removed 
29 therefrom by a suitable sludge ladle, so that there 
will be no possibility of reassimilation by the bath 
of any o.f this material. 
If is recognized that when high temperature 
baths are used and parts therefrom are transferred 
35 fo lower temperature baths of a different chem- 
ical composition, the lower temperature quench- 
ing bath is contaminated by the material of the 
first or high temperature bath. Accordingly, for 
the present series of baths, pure zinc chloride 
10 be added fo the bath operating at 900 ° F. fo 1100 ° 
F. fo maintain sufllcient fiuidity of the bath ai 
the operating temperature and maintain 
chemical composition more or less uniform. In- 
asmuch as the specific gravity of zinc chloride is 
45 heavier than potassium or sodium chloride, ex- 
cess dragout of these latter salts-from the lower 
temperature bath results, thus aiding in obtain- 
ing a stable operation. 
Under certain conditions, the quenching bath 
50 which operates ai 900 ° F. fo 1100 ° F. may be elim- 
inated, particularly where parts are fo be pickled 
or passivated, such as for various types of stain- 
less steel which are pickled in a 20% nitric acid 
solution at 140 ° F. When the 900 ° F. fo 1100 ° F. 
55 bath is eliminated, the work has some dark Stains 
or smut which is a reduced metallic oxide. The 
principle, however, of the operation and selection 
of temperature of the baths utflizing sflicon car- 
bide with alkali or alkaline earth metal fluoride 
60 in combination as a rectifier fo produce small 
quantifies of carbon monoxide, provides an ef- 
fective method of simultaieously annealing and 
descaling as outlined above. 
What I claire is: 
65 1. A work descaling Sali bath adapted o be 
operated ai a temperatureabove 1000 ° F. con- 
sisting esæentially of a mixture Of chlorides from 
the grpup consisting of alkali metal chlorides and 
alkaline earth .metal chlorides, together with 2.% 
70 fo 10 % of a fiuoride selectCd from the grouP con- 
sisting of the fiuorides of. sodium, potassium and 
barium, and ./2% fo 5% of silicon carbide. 
2. A work descaling salt bath adapted to be 
operated ai a temperature above 1000 °  consist- 
75 ing essentially of a mixture of chlorides fom the 



group consisting of alkali metal chlorides and 
alkaline earth ruerai ch!orides, soda-ash, 2% fo 
10% .of a fluoride selectèd from the grouPcon- 
sisting 0f the fluorides of odium, potassium and 
bai-Jure, atid /2 % to5% sflicoi carbide, said chlo- 
rides mixture comprising ,the principal portion 
Of the bath. 
3. A work descaling salt bath adapted o be 
operated ata tempèrature above 1000 ° F. con- 
sisting essentially of a mixture of ChlorideS from 
the group c0nsisting of alkali mëtal chloridës and 
alkaline earth metal Chloides, soda asl, 5% 
sodium fluoride and /2% to 5% sflicon carbiie, 
said chl0rîdes mixture comprising the principal 
portion of the bath. 
4. A work descaling salt bath adaptèd fo be 
operated ata temperature above 1000 ° 1% consist- 
ing essentially of sodium chlòriEe, potassium 
chloride, soda ash, 5% Sodium fluoride and 
fo 5 % sflicon carbiie, the Sodium chloride and 
Potassium chloi-ide together cornprising.the prin- 
cipal Portion of the bath. 
 5. The method of descaling metal parts com- 
prising immersing them in a molten bath .con- 
sising essentially of a mixture of chlorides from 
the grouP consisting of alkalïmetal chlorides and 
alkaline earth mena1 chlorides, 2% to 10% of a 
fluoride selected from the groupconsising of the 
fluorides Of sodium, potassium gnE barium, 
which silicon carbfde is adied from tirne to rime 
o maintain V2% to 5% of sflicon carbide in the 
bath, and operated ata ternperature above 1000 ° 
F., the parts being retainei in the bath untfl 
heated to the temperatureof the bath; the parts 
thei being removed from the bath and quenched 
in water. 
6. The method of descaling metal parts com- 
prising immersing them in a rnolten bath con- 
sisting eSsentially of a mixture of chlorides frorn 
the groüp consiSting of alkali metal chlorides and 
allaline earth metal chlorides, 2% to 10% of a 
flüoride selecd from the group coriSisting 
the flflorides of sodium, .potassium and barium, 
and /2% to 5% of SfliCbn carbide and operated 
ai a temperature above 1000 ° F., the parts being 
retained in the bath until heated to the temper- 
ature of the bath; the parts then being removed 
frorn the bath and quenched in wter. 
7. The rnethod Of dscalïng mëtal parts com- 
prising immersing them in  molten bath con- 
sisting essentially of a mixture of chlorides from 
the group conssting of alkali metal chlorides and 
alkaline earth metal chlorides, soda ash, 2% to 
10% of a fluoride selected from the group consist- 
ing of the fluorides of sodium, potassium and 
bariurn, the chlorides mixture comprising the 
principal porkion of the bath, fo which silicon car- 
bide is added from rime fo rime to maintain /2% 
fo 5 % o,f sflicon carbide in the bath, and operated 
ai a temperature above 1000 ° T'., the parts being 
retained in the bath until heated to the temper- 
ature of the bath; the parts then being rernoved 
from the bath and quenched in water. 
8. The method of descaling metal parts com- 
prising immersing them in a rnolten bath con- 
sisking essentially of a mixture of chlorides from 
the group consisting of alkali metal chlorides 
and alkaline earth rnetal chlorides and substan- 
tially 5% sodium fluoride, fo which silicon car- 
bide is added from rime fo rime fo maintain sub- 
stantàally 2 % silicon carbide in the bath, and op- 
erated af a temperature above 1000 ° :F., the parts 
being retained in the bath until heated fo the 
temperature of the bath; the parts then being 
rernoved from the bath and quenched in water. 
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 9. The method of descaling metal parts com- 
prising immersing them in a rnolten bath consist- 
ing essentially'of a rnixture of chlorides from the 
groUp consisting af alkali rnetal chlorïdes and 
5 a]kaline earth metal chlerides, substantially 5% 
sodium fluoride and substantially 2% Silicon car- 
bide-and:operated af a temperature above 1000 ° 
F., the parts being retained in the bath until 
hëated fo the temperature of the bath; the parts 
then being rernoved from the bath and quenched 
in wäter. 
10. The mèthod of descaling metal parts com- 
prising irnmersing them in a moltén bath con- 
sisting esentially of a mixture of chlorides frorn 
thë grup consisting of alkali metal chlorides and 
alkaline earth metal chlorides, soda ash, substan- 
tially 5% sodium fluoride, the chlorides mixture 
comprising the principal portion of the bath, fo 
Which sflicon carbide is added frorn tirne fo rime 
to mantain substantially 2% silicon carbide in 
the bath, and operated at a temperature above 
1000 ° F., the parts being retained in the bath un- 
tri heated fo the temperaturë of the bath; the 
parts then being removed frorn the bath and 
25 quenched in Water. 
11« The rnethod of descaling metal parts com- 
prising immersing them in a molten bath consist- 
ing essential]y of a mixture of ch]orides frorn the 
gr0up consisting of alkali rnetal ch]orides ïnd 
30 a]kaline earth mta] chlorides, 2% to 10% of a 
fluoride selected from the group consisting of the 
fluorides of sodiuïa, potassium and barium, and 
/% o 5% of silicon carbide, and operated af a 
temperature above 1000 ° F., the parts being re- 
35 tained in he bath until heated fo the temper- 
atUre of the bath; the parts then being trans- 
ferred to a second rnolten salt bath without sub- 
stantia] ]oss of temperature fo the transferred 
parts, the second bath being operated af a 
40 temperature below the temperature of the filrSt 
bath and between 1100 ° F. and 900 ° F., the second 
bäth consisting essential]y of a mixture of ch]o- 
rides fr0rn the group consisting of alkali ruerai 
chloïïde and alka]ine earth rnetal chlorides, 
45 gChe withat least 60% zinc chloride, the parts 
bëin retäined in the second bath until they have 
acquird the temperature of said bath; the parts 
then being removed from the second bath and 
quenched in water 
50 12. The method of deScaling meta] parts com- 
prising irnrnersing them in a molten salt bath 
consisting essential]y of a mixture of ch]orides 
from the g'oup consisting Of a]ka]i metal Chlo- 
i-ides and alkaline earth rnetal ch]orides and'2% 
55 t0 10% f  fluoride se]ected frorn the group coin - 
sisting of the fluorides of sodium, potassium or 
barium fo which silicon carbide is added from 
rime to rime fo maintain /2% fo 5% ,of si]icon 
carbide in the bath, and operated af a retaper- 
60 ature above 1000 ° F., the parts being retained in 
the bath at least until heated fo the temperature 
of the bath; the parts then being transferred fo a 
second molten salt bath without substantial loss 
of temperature fo the parts therein transferred, 
65 the second bath being operated af a temperature 
below the temperature of the flrst bath and be- 
tween 1100 ° F. and 900 ° .F., the second bath con- 
sisting essentially of a mixture of chlorides from 
the group consisting of a]kali ruerai ch]orides 
70 and a]kaline earth metal chlorides, together with 
af least 60% zinc chloride, the parts being re- 
tained in the second bath until they have ac- 
quired the temperature of said bath; the parts 
then being removed from the second bath and 
7 quenched in water. 
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13. The method of descaling metal parts com- 
prising immersing them in a molten salt bath 
consisting essentially of a mixture of chlorides 
from the group consisting of alkali metal chlo- 
rides and alkaline earth metal chlorides, soda ash 
and 2% to 10% of a fluoride selected from the 
group consisting of the fluorides of sodium, po- 
tassium and barium, the chlorides mixture com- 
prising the principal portion of the bath, to which 
silicon carbide is added from rime fo rime to 
maintain ½% to 5% of silicon carbide in the 
bath, and operated ata temperature above 1000 ° 
F., the parts being retained in the bath until 
heated to the tempertaure of the bath; the parts 
then being transferred to a second molten salt 15 
bath without substantial loss of temperature t0 
the parts therein transferred, the second bath 
being operated at a temperature below the tem- 
perature oï the flrst bath and in excess of 900 ° 
F., the second bath consisting essentially of a 
mixture of chlorides from the group consisting 
of alkali metal chlorides and alkaline earth metal 
chlorides, together with at least 60% zinc chlo- 
ride, the parts being retained in the second bath 
until they bave acquired the temperature of said 25 
bath; the parts then being removed .from the sec- 
ond bath and quenched in water. 
14. The method of descaling metal parts com- 
prising immersing them in a molten bath con- 
sisting essentially of a mixture of chlorides from 30 
the group consisting of alkali metal chlorides and 
alkaline earth metal chlorides, substantially 5% 
sodium fluoride and substantially 2 % silicon car- 
bide, and operated at a temperature above 1000 ° 
F,. the parts being retained in the bath untfi 35 
heated to the temperature of the bath; the parts 
then being transferred to a second molten salt 
bath without substantial loss of temperature fo 
the transferred parts, the second bath being op- 
erated at a temperature below the temperature 4O 
of the flrst bath and between 1100 ° F. and 900 ° 
F., the second bath consisting essentially of a 
mixture of chlorides rom the group consisting of 
alkali metal chlorides and alkaline earth metal 
chlorides, together with at least 60% zinc chlo- 45 
ride, the parts being retained in the second bath 
until they bave acquired the temperature of said. 
bath; the parts then being removed from the. 
second bath and quenched in water. 
15. The method of descaling metal parts com- 5o 
prising immersing them in a molten salt bath 
consisting essentially of a mixture of chlorides 
from the group consisting oï alkali metal chlo- 
rides and alkaline earth metal chlorides and sub- 
stantially 5% sodium fluoride to which sflicon 55 
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carbide is added from rime fo time to maintain 
substantially 2% silic0n carbide in the bath, and 
eperated at a temperature above 1000 ° F., the 
parts being retained in the bath at least untfl 
heated to the temperature of the bath; the parts 
then being transferred to a second molten salt 
bath without substantial loss of temperature to 
the parts therein transferred, the second bath 
being operated at a temperature below the tem- 
perature of the flrst bath and between 1100 ° F. 
and 900 ° F., the second bath consisting essentially 
of a mixture of chlorides from the group consist- 
ing of alkali metal chlorides and alkaline earth 
metal chlorides, together With at least 60% zinc 
chloride, the parts being retained in the second 
bath until they bave acquirëd the temperature 
of said bath; the parts then being removed from 
the second bath and quenched in water. 
16. The method of descaling metal parts com- 
prising immersing them in a molten salt bath con- 
sisting essentially of a mixture of chlorides from 
the group consisting of alkali metal chlorides and 
alkaline earth metal chlorides, soda ash and sub- 
stantially 5 % sodium fluoride, the chlorides mix- 
ture comprising the principal portion of the bath, 
to which silicon carbide is added rom rime to 
rime fo maintain substantially 2% silicon car- 
bide in the bath, and operated at a temperature 
above 1000 ° F., the parts being retained in the 
bath until heated to the temperature of the bath; 
the parts then being transferred to a second 
molten salt bath without substantial loss of 
temperature to the parts therein transferred, the 
second bath being operated at a temperature be- 
low the temperature of the first bath and in ex- 
cess of 900 ° F., the second bath consisting essen- 
tially of a mixture of chlorides frorn the group 
consisting of alkali metal chlorides and alkaline 
earth metal chlorides, together with at least 60% 
zinc chloride, the parts being retained in the 
second bath untfl they bave acquired the temper- 
ature of said bath; the parts then being removed 
from the second bath and quenched in water. 
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